In defining what we mean by "inoperable" carcinoma of the rectum, several different groups of cases wVould appear to be involved: in some the fact of inoperability is obvious either clinically or on abdominal exploration, and in others the estimate of inoperability is a mitich more individual and personal matter in which the surgeon is chiefly concerned. The surgeon in charge of a borderline case will naturally 1,e influenced by his experience and surgical facilities, and if a radical operation is contemplated his decision may in some cases be considerably affected by pathological and medical findings. Four groups of cases can be distinlguished.
In defining what we mean by "inoperable" carcinoma of the rectum, several different groups of cases wVould appear to be involved: in some the fact of inoperability is obvious either clinically or on abdominal exploration, and in others the estimate of inoperability is a mitich more individual and personal matter in which the surgeon is chiefly concerned. The surgeon in charge of a borderline case will naturally 1,e influenced by his experience and surgical facilities, and if a radical operation is contemplated his decision may in some cases be considerably affected by pathological and medical findings. Four groups of cases can be distinlguished.
(1) Locally operable anid sutitable for r(adical operation which, however, cannot be proceeded with bv reason of some general condition such as senility, mental instability, accompanying disease such as active ptulmonary tuberculosis, severe degrees of renal or cardiac failure, or severe diabetes with complications. Refusal by the patient to have a colostomy or even a cutting operation of any sort is sometimes the reason for relegating an early carcinoma to the inoperable group. In these cases with a small malignant growth the natLural expectation of life is fairlv lengthy, and it is in these cases particularlv that the choice of the best line of treatment is so important.
(2) Locally operable butt with miietastaises in thze liver.-Early venouis spread to the liver is usually only discovered on abdominal exploration and, since the growth is probably non-obstructive and the expectationi of life short, expectant treatment without colostomv is indicated.
The question of a " palliative " radical operationi comes under this heading. Patients should not be subjected to the dangers and pain of a radical operation when there is no hope of cure by surgery. If there is any douibt as to the nature of a small nodule in the liver one must endeavour to inspect it bv extending the paramedian incision uipwards to see if the nodule is a white secondary deposit or a bluish-coloured cyst. If, however, it proves impossible to view it. then a radical excision shotuld be made. On several occasions I have felt a large gall-stone in a shrunjken gall-bladder which required .ome care to distinguish it from a secondary deposit.
(3) Locally borderline or inoperable wlithout clinical evidence of mnetastases. It is obviously more easy to form a clinical estimate of a low carcizoma than a high one.
In the female a low, deeply ulcerated carcinoma extending into or through the posterior vaginal wall may with reason be assessed as inoperable but yet be properly treated by a diathermy perineal excision, and the same tvpe of operation is often the best thing for a late carcinoma involving the anal canal or fungating outside the anus. In the male, a deep malignant ulcer wvhich has exten(led through the rectal wall anteriorlv and can be felt to be firmly attached to the prostate or uirethra is hopeless and requires a palliative colostomy. In the niddle third of the rectum fixitv) posteriorly may onlv indicate that the growth has extended thirouigh by direct continuity to the ensheathing pelvic fascia, and may still be removable by a combined excision. Palpable extrarectal induraition laterally and anteriorlv is of more seriouis import, and if nodutles of growth can be felt high up in the posterior fornix the growth is certainlv inoperable. W'ith regard to the uipper third of the rectum we who have experience in rectal carcinomua must refuse to label advanced or borderline cases as inoperable iunitil they have been proved to be so by lilparotomv. We must not be deterred byv clinical " bad risk " features such as:
(1) Advanced age-no arbitrary upper age limit should be recognized for radical operation, and I can record a successful perineo-abdonminal excision in a man of 84.
(2) High or low blood-pressure-this calls for close co-operation with the anxsthetist and care in the dosage of spinal anxesthesia.
(3) Mild degrees of urinary failure These can be much improved (4) Secondary anaemia by careful preparation.
(5) Some degree of intestinal obstruction (6) Smooth enlargement of the liver-this is not necessarily due to metastases. (7) Apparent fixity of the growth.
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The last finding is one which is often most misleading, especially in short stout subjects with a fairly large growth, a short fat-laden pelvic mesocolon, and a narrow pelvis,:and my experience has been that it is more common to find a borderline case operable than ix is unexpectedlv to find secondary deposits in the liver or some other evidence of inoperable upward spread. If we make a practice of exploring these poor-risk and borderline cases the operations both for general ward and private patients should be done in hospitals, where there are the best facilities for co-operation and team-work both on the part of our colleagues and skilled surgical assistants, as well as the operating theatre staff and the nursing staff. When setting out to explore-a borderline case the patient should be prepared and an2esthetized and all preparations made as for a radical operation, and the surgeon should have no pressing appointment afterwards which might vitiate his judgment or give him the feeling of being crowded for time. When starting a " laparotomy and proceed " for a rectosigmoid carcinoma of doubtful operability I like to feel that time is of no importance, whether the operation takes anything from one to two and a half hours.
(4) Locally borderline or ioperable witth evidence of abdomizal metastases.-In this group the evidence of abdominal spread may be on clinical grounds such as palpable deposits in the liver, palpable secondarv intraperitoneal masses, ascites or jaundice. Laparotomy provides more exact information as to local fixity, invasion of other viscera, and evidence of peritoneal and lvmphatic spread. In most cases in this grbup (except in the final stages of the disease indicated above) exploratory laparotomy, enables the surgeon to ascertain if obstruction is present or impending, and whether a colostomy is indicated. If peritoneal plaques or secondary deposits in the omentum are found a biopsy can be made, and a sound opinion as to prognosis can be formulated.
Mr. Ralph Phillips: One often hears it said that carcinoma of the rectum is tiot radiosensitive. Radiosensitivity, however, is not synonymous with curability. Rather is the contrary the case, for in general the most radiosensitive growvths are those which exhibit extreme -anaplasia of structure; and correlated with this anaplasia is a tendency to widespread dissemination, which makes cure highly improbable. By contrast, tumours showing a high degree of differentiation of structure, such as an epithelioma of the anus, are usually quite readily curable by radiation methods.
Radiation can never destroy every cancer cell in a malignant growth, for the lethal effect of radiation on any biological population is represented by a sigmoid survival curve-below a certain threshold of dosage, no cancer cells are killed; between certain fairlv narrow limits, the bulk of the cell population is destroved; but however high the dosage is pushed, there will always be a few surviving cancer cells ( fig. 1 ). Since many cancers are cured by irradiation, the tissues in which these surviving-though probably damaged-cancer cells are lying must be successful in dealing with them by some means or Section of Proctology 769 other. Thus in radiotherapy, the radiosensitivity of the tumour bed as these inornial tissues may be called-is just as important as that of the cancer cells; for if the tuLmour bed is also badly damaged by irradiation, the surviving cancer cells have time to recover before they can be dealt with, and the tumour resumes its growth. In their tturn, the health of the normal tissuies which constitute the tumotur bed depends uipon the general condition of the body as a whole. Thus, of the three factors concerned in the curability of carcinoma of the rectum, the radiosensitivitv of the malignant cells is the least important; next comes the state of the tumour bed, whether relatively healthy or alreadv damaged by sepsis or surgical interference; and most important of the three, the general vitalitv of the patient. The first essential in the radiotherapy of inoperable carcinoma of the rcctLm therefore is to select those cases in which there is a prospect of cure. The advanced cancer cannot be cured and radiation is given only for certain limited objectives harmorrhage can be stopped, discharge can be lessened, and pain, in so far as it is rectal in origin, can be relieved. Pain dIIe to the involvement of the spinal nerves is better treated by other methods.
This incuirability of advanced cancer lhas been for me best illustrated bv recuLrrenit cases; I think surgeons recognize that an advanced case is often best left alone, hutt fqr one recurring after operation they always hope that the situiation mav vet be retrieved.
But in most cases recurrence after operation is widespread, and there is often sepsis and a perineal sinus as well. Of the 22 recuLrrent cases which have been treated by the million-volt X-ray apparatus, 18 have been of this widespread nature, and for them radiotherapy has really nothing to offer, although occasionally worthwNhile improvement has been obtained. Growth-free for more than three years-3. also-4. D. Operable primary growth, but operation inadvis-Arrest of primary growth-2. able 7. Growth-free following radiation-6. (None of these 7 cases has a colostomy)
In 32 cases the local extent of the growth made them inoperable, and they were all radically irradiated, that is, cure was aimed at. Cure wvas attempted because there %ias no clinical evidence of metastases outside the pelvis, but not a few of these cases I should now recognize as nevertheless too advanced for curative therapy; thus 12 of them died in less than one year after treatrnent. Leaving aside the question of palliation-always a rather subjective assessment-disappearance of the inoperable carcinoma was obtained in 11 of these 32 cases following X-ravs alone. and in a further 3 cases after additional measures: intrarectal radium in I case, suirgical diathermy in the second, and subsequent perineal excision in the third.
Whether the disappearance is permanent-that is, whether cure will be obtained-it is too early to estimate. 5 of the 14 cases are already dead, but in none was there recurrence in the rectum, and onlv 1 of the 5 died froni metastases. The longest-standing of the 9 still living has now passed her fourth anniversary since treatment, and has had her colostomy closed for the past eighteen months: there are 2 more who have passed their third anniversary, and in one of these there were metastases in the lymph glands as hiigh as the origin of the inferior mesenteric artery when the colostomy was made. Even if these 3 are the only permanent cures out of the 32-and I think their number will certainly be added to-that is still a salvage of 1:10 of otherwise doomed cases.
Finally there are 7 cases in which the rectal growth was operable, but the general condition of the patient precluded surgery. None of these 7 had a colostomy, and in 6 of them the carcinoma disappeared after X-rav treatment. One of these 6 had coronary disease, from which he died twenty-one months after treatment of the carcinoma of the rectum; it was the earliest growth I have yet had to treat by X-rays, being confined to one quiadrant of the rectum. The other 5 are all alive and free from growth, and frce from a colostomy: one aged 86 is well after twvo years, 3 aged 81, 77, and 72 respectively for approaching two years, and the fifth, aged 54, was treated only seven months ago.
Of 65 sturgicallv rejected carcinomata of the rectum, 19 disappeared after treatment by million-volt X-rays, or roughlv a third of the total. Nothing approaching this h1as been seen after treatment by 200 kv. X-ravs. Several factors probably contribute to the superiority of the million-volt. The gain in depth-dosage, for example, is of the order of 40% for small fields. The isodose curve for a 10-field arrangement at a million-volts shows ihat for 100 r on each field, the tumour receives 370 r; but at 200( kv., only 250 r (fig. 2) .
The distribution of the dose is also better with the million-volt, being uiniformly high
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where it is required in the malignant region, but falling rapidly among the normal tissues beyond the limits of the growth's extension. It is possible that the quantum energy, which increases as the wave-length shortens, that is, as the voltage rises, may also be a factor of some importance. To give a tumour dose of 6,600 r-and something approaching this seems to be necessary for the cure of most carcinomata of the rectum-each field must have 1,620 r at 1,000 kv., and the maximum skin dose when the through or exit radiation is added is 3,400 r; but at 200 kv. the field dose has to be 2,400 r, and the maximum skin dose is now 5,030 r, which is at the limit of tolerance and in many cases would result in radionecrosis later. Of still greater importance, perhaps, is the question of volume dose; at 1,000 kv. the volume dose is 41 megagramme-r, a dose which definitely impairs the patient's vitality, but from which recovery occurs in six to eight weeks. At 200 kv. the volume dose is 67 megagramme-r, which is higher than has yet been given in any condition, and which would almost certainly impair the patient's vitality to a critical degree. I suppose there is nothing more humbling than the daily grappling with the incurable. yet on such radiotherapy has to prove its value, for the surgical results in carcinoma of the rectum are good. If surgical judgment were as perfect as surgical technique, they would be even better, for then there would be fewer recurrences in the operation area.
Radiotherapeutic judgment is trained from the other end, as it were, on the advanced and recurrent cases, while radiotherapeutic technique is still developing. Here is the starting point for future advance.' In the treatment of carcinoma of the rectum, as of cancer in general, the best interests of the patients can only be served by constant collaboration between surgeon and radiotherapist; with that collaboration we may soon have the early and operable case cured without the deformity of a colostomy. Mr. A. Dickson Wright: Intractable pain in the later stages of inoperable carcinoma of the rectum, whether from recurrence after removal or from an inoperable primary growth, often appears in patients who have still a considerable time to live and it is really amazing how well these patients look and how much useful work thev are still capable of doing before a lethal complication appears. Once the pain has got a grip the patient is quickly useless as a member of the community and a burden and sorrow to those around him, whether from drugs or the lack of sleep undermining his health.
It has been very wisely said that surgery directed to the relief of pain is responsible for some of the greatest surgical mistakes because judgment is inclined to weaken under the pressure of the patient's clamour for escape from his agony. 'It is well, therefore, to exercise the greatest care in the selection of cases for pain-relieving operations. The pain of rectal carcinoma is not a visceral pain as a rule but due to extension to the more sensitive organs in the vicinity such as the anal canal, bladder, prostate and sacral plexus and bones of the pelvis. The pain is generally felt in the latter case in the sacral, and perineal regions, in the groins and down the baclk of the thighs and is of such an unendurable quality that even the strongest characters soon break down under it.
Several procedures have been proposed for the relief of the pain apart from palliative ciolostomy. (a) The division of the pre-sacral nerve. The opportunity to do this is generally taken at the time of the palliative colostomy, it adds nothing to the risks of the operation and forestalls visceral pain from the rectunm and possiblv pain'which may develop later from vesical and prostatic extensions of the growth. It is no help to somatic pain which may later develop.
(b) The Dogliotto procedure. In my hands this treatment has not achieved the success which on theoretical grounds it should provide. Lumbar puncture is -made about the 2nd or 3rd lumbar space with an unbreakable nickel needle and then after the needle is satisfactorily in position the patient is postured by regulating the table so that the posterior nerve roots transmitting the pain lie above the point of the needle. One cubic centimetre or less of alcohol is then introduced slowly to avoid currents and if the injection is satisfactory then a warm sensation is felt in the region where the pain is experienced and by pin-testing this area is found to be anaesthetic. The patient remains in the same position for half an hour to allow the alcohol to be absorbed and is then kept in bed for twenty-four'hours. The procedure can be repeated after a few days to stop the pain on the other side. Failure to achieve relief of pain may lead to reckless injections with resultant loss of sphincter control. Sectton of Proctology 771 (c) Chordotomy is the most satisfactory of all the procedures that I have tried. It is reserved for the yIounger subjects with good reserves of strength. Laminectomy is doine at the summit of the dorsal convexity. The space provided by the removal of the laminxa of D. 5 and 6 gives sufficient access to the cord. After exposing the cord two light stay sutures are passed through the ligamentum denticulatum after division of two of the denticulations and by traction on these the cord is rotated so as to display its antero-lateral region. The tough pia is sectioned from the denticLIlate ligament as far round as the anterior roots, i.e. aboLut 45 degrees of the circumference. I prefer to snip the tough pia with fine scissors like de \Vecker's iris scissors and then divide the substantia of the cord to a depth of 0 5 cm. with a marked Graefe's knife. The section As repeated an inch higher on the opposite side. After operation, retention of uirine develops for a short time and so does some pyramidal weakn-ess, but these disappear verv quickly. The relief from pain is instantaneous and if the operation is done uinder local anmesthesia can be checked at the time before the dtura is closed. Following the operation all pain-killing drugs can be dropped and often the patient becomes fit for some kind of work.
Dr. Ffrangcon Roberts: A significant feature of this discussioln is that so far no mention has been made of radium, an omissioin which reflects the general experience that in this part of the body as in so manv others radium has proved a failure. X-ray treatment therefore remains the only means left to us of exerting any direct influence upon the growth. In such a slowly growing tumour as rectal carcinoma, where the disability is mainlv one of discomfort and inconvenience it should be our aim to enable the patient to live as normal a life as possible and to preserve his working capacity.
The routine performance of colostomy, even when obstruction does not threaten, has long been the established practice on the quite uinsubstantiated ground that the rate of growth is thereby slowed ul. The resilting disadvantages to the patient hardly need strcssing.
The question therefore is, whether X-ray treatment can improve the condition t-o the extent of making colostomy unnecessary. iNMy results show that it can, provided that the tumour is subjected to a suLfficiently large dose, an end which is achieved by the method of multiple small fields which I have advocated for some years past. OLit of 35 cases, of whom 5 could not be followed uip, one is still in full workino capacity after over six years, his bowels being opened regularly twice a day. Two others z.se in a similar state after more than five vears. A fourth has recently died, aged 72, after completing five years, despite the fact that he bad had symptoms for a year before treatment was begun. Taking into account that 10 of the 35 were in an advanced state when first seen these resuLlts speak for themselves.
Mr. E. T. C. Milligan : The suLrgeon measuLres the extent and the severity of his operative measures against the extent of the disease and the patient's strength. One trained in the operation of perineal excision classifies patients as inoperable when he finds the disease beyond the scope of his operation. The surgeon trained only in the more severe abdomino-perineal operation will consign certain frail and elderly people to inoperability where the less shock-giving operation of perineal excision would be successful.
Frail patients who wouLld survive as operation with a 7% mortality, which the perineal resection carries, would succumb to the one with an 18-250°mortality.
To-day there is happily another proceduire which will not only reduce the number of inoperable cases in the hands of skilled operators, buLt will decrease the numbers labelled inoperable: I refer to the operation of simliultaneous combined excision of the rectum. Because of the division of the 'work by two surgeons and consequentlv the shorter time expended in the operation, the area of the operation can be extended, time-consuiming complications overcome, and frailer patiernts submitted to the proceduire. More suLrgeons throughout the country are now acquiring the skill and practice requtired by this simpler and shorter procedure. Sturgeons at a VouLnger age master its technique withouLt facing the inevitable high initial and occasional mortalitv. Thev learn separatelv the perineal andl abdominal parts. lIore patients wvill now be subrmitted to and more wvill survive the opcration. In the beginning the abdomino-perineal operation had a mortalitv of 40%. It is now 18°0,.
Palliaitive remozoval of the rectiumi. Perhaps the worst symptom the patient wvitlh carcinoma of the rectum has to face is tenesmtus, i.e. continual rectal discomfort or pain, and repeated desire to pass mutcuis. To relieve or forestall this torment it is good practice to remove the rectutm. I believe that great risks should be taken to give this relief even with frail patients. It can i)e done advantageouLsly where malignant extension in the gland chain or in the liNer is bevond the scope of radical removal. Removal of the recttum nmight xvell be conisidered also xvhere the extent of local spread prevents complete local removal of disease. It mav be less distuirbing to a (loomed patienlt td suffer local a 772 Proceedings of the Royal Society of Medicine 6 recurrence than to have rectal tenesmus. Removal of the rectum means eutting off the nerve supply as well as stopping the persistent and distressing deftecation desire. Palliative removal is also merciful when the sensitive skin of the lower third of the anal canal and the skin of the anus are involved.
The effect of operability on the patient's mind and life.-Operation means a way of freedom and escape from the fundamental fears of man connected with his security, comfort, vocation and existence, centred round his growth. If we remove the growth we remove these fears although the mind takes longer to heal than the body.
Inoperability.-If a patient knows he has a growth and that it is inoperable, who knows what groundless fears haunt his imagination unless he is willing and has the courage to discuss them? Confidence and trust in the surgeon will help him to bring out unexpressed fears.
Dr. Phillip Flood: In considering a tumour for X-ray treatment there are two factors which influence the dose and plan of treatment: the histology of the tumour and its accessibility. On both these counts carcinoma of the rectum is unfavourable. Histologically, the high degree of differentiation of the tumour cells indicates a relatively low radiosensitivity and, therefore,; the necessity of a high total dose to the tumour. This aggravates its second disadvantage, namely its inaccessibility. It is in overcoming the second factor and so rendering a high dose possible, that most progress has been made in recent years.
This progress has been made principally in three ways, first higher kilovoltages. Voltages of from 400,000 to a million are now practical and in clinical use, and have considerably increased the dose that can be given to the tumour. Seconzdly, and more important, is greater accuracy in beam direction. A dose of from 6,000-7,000 r in approximately six weeks will be required; if this is to be achieved it must be limited to as small an area as possible; bv the use of small posterior fields directed obliquely the area receiving this high dosage cano be limited to the site of the tumour, provided the fields are set and directed with accuracy. The third direction in which progress has been made is in greater accuracy of dosage measurement which enables a higher dose to be given with safety.
There is another method by which a localized fixed tumour of the rectum may be treated; this is by surgical exposure to render it accessible to irradiation by a tube of short focal skin distance. This method has so far hardly been attempted in this country in rectal cases, although it has been used in the treatment of other deep-seated tumours such as those of the bladder and larynx. Its advantage is that a very big dose can be given and restricted entirely to the tumour. Professor Chaoul published a short series of rectal cases treated in this way before the war, and though his cases would be considered operable cases, his method might be applied to some rectal tumours, especially those considered inoperable on account of their fixation. Carcinoma of the rectum which is inoperable on account of extensive pelvic metastases, or metastases outside the pelvis, can only be treated palliatively; the principal indication for X-ray treatment in such cases is to relieve pain due to the pressure of tumour masses. Only the minimum dose required to relieve pain should be given, and if relief is not then obtained treatment should not be continued. Again only a small dose is required to arrest or diminish hxmorrhage and discharge. The radiologist should not treat hopeless cases simply as a placebo.
Mr. 0. V. Lloyd-Davies: In considering inoperable carcinomata of the rectum every effort should be made to reduce the-number of cases at present regarded as inoperable. Mr. Wilfrid Adams has stated that two-thirds of the cases seen at Bristol are inoperable whilst at St. Mark's Hospital approximatelv 70% are considered suitable for excision.
The solution to the problem lies in the popularization and adoption of the simultaneous or synchronous combined excision. By this method the difficulties are shared by two operators with the result that surgeons of average experience are enabled to perform Combined Excision with a greater assurance of success. In addition surgeons of specialized experience are able to operate on many cases which would be regarded as, inoperable by the most expert surgeons working alone.
We have now at St. Mark's a groyving number of cases with firmly fixed tumours which have benefited by operation. AM6reover it is particularly satisfactory to be able to record that-the factor of fixity in the majority of these cases is perirectal inflammation, so that the prognosis is often good.
The growth of team work in all large surgical centres should enable the synchronous combined method to be more extensively used and manv more patients will benefit from a radical excision instead of being declated inoperable.
